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(57) Unproved lelecornmunicaton appatatus is real- 
i7 ec wrn a structure trat is tailored to interact wirh the 
telecommunication network strictly in packet format 
The aepara:us includes circuitry for creating either con- 
trol or rnforraton packets, where each packet compris- 
es a -wader pcr.ion and a paytoad portion The aepara* 
t js at S3 incudes an ticntmcr module that enables the 

FIG. 2 



apparatus te identify itsetf to the telecommunicaton net- 
work with an identifier signal thai is unique to it. The 
packet formal allows the apparatus to provide a myriad 
of services that in today's environment are implemented 
with»i the :alecommunication network, including, for ex- 
amote. call transter. call lorwarsmg. BrsJging. can wait- 
ing etc. 
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Description 

Beckcround Of the Invent ton 

"his relates to telecommur cat ions, and r part<- * 
Uar to telepncnes anc interlace devices mat are inter- 
posec between a teleohone and a telecomrnun cations 
retwcrk 

Preseni day telecommunication networks comp**e 
switches ma: efv a substantial amount of control over 
trie retwork to provide connective/ and customer tea- 
ures suen as 'call waring' 'caile' ID\ etc T-w cus- 
tomers are connected to me network at is extremities 
nest of. en Jirough analog Ires b'oucjii to the homes 
And offices and connect ac to simple telephone nstru- 
nems. The m:eracton ol customers with the network is 
general y United siitl to signaling with me telephone n- 
st-umenrs swtch hook and with the cial pad 

it is believed that substantal benefits will accue to 
the rvcral network and to wse*s by mpartng mo-c so- 
phisticated network interact on capabdiwtt to me equp- 
nent at me extremities of me network. 

Brief Peecrlotton of the Drewlnq 

P G i presents «i block ctagiam of Appaiaius th«a 
interacts with a telecommurucaion network m pack- 
et forma:: 

F G. 2 presents a more detailed block dag^am of 
apparatus thai interacts with a telecommunicaien 
network tn packet forma:: 
F;G 3 describes me format of an ATes oecket. 
P'Q 4 suggests a control approach for controller 
300; 

F GS 5-6 dep:et modified block diagrams of appa- 
ratus mat interact wrm a telecommunicates net- 
work tn packet tormar 

F.G 7i:iustiMasanernbcxlirmnTtrwitisinooproc- 
essor -centered. 

F.G. 6 presents an emoodment where messages 
are stored r a distal memory assocated with tr e 
apoaratus controeer and 

F G 9 presents an en^bodrnent t-tat is suitable tor 
interaction wnh a crcjrt-ewtcfted central once 

Summary 

improved telecommunicate) apcaratis is reaped 
win * suuc.u'e thai is tailored to tMeraoi with rw lete- 
corrrrurvea'on nerwovk stnetty m oacket tomwt The 
apparatus nciudes orcuttry for creatne. either control a 
m^ow.on packets, where eacn packet ccmpnses a 
reader portcn and a payioac port on The apoa fat us al- 
so ncludes an identifier module mat enacies me appa- 
ratus to tientjty rtsel to the t e. ecommjncaion network 
w n an identifier cpnaJ mat a uncue to t The oacket 
tomai aaows me appa-aius to oro>*de amynaocf serv- 
ces that tn todays environment are mptemented wim n 



the teiecomrr.uneation retwerk. including, tor example 
call transfer, call forwardrg. bridgrig call waung. etc. 

Detailed Deecrtotton 

One of me most effective means tor orcvcJing cus- 
tomers with increased control over met* telecommuni- 
cation capabilities is to employ a communication proto- 
col mat oners a capable mecnanem lor comnunicaung 
control information between me customer and me net- 
work- a digital communicaton approach, sucn as I SON. 
a one such effective mechanism.. 

tn a co-pending application entitled 'Packet Tele- 
phone System*. Hied on even dale hereol. bearing me 
Serial No 03*627653. and Assignee to the assignee of 
this application, when aoplieaton is hereby incorporat- 
ed by reference a packet telephone system is d scfosea* 
where a portion or perhaps even me enure telecom- 
munication network (bom voice and data) consists ol a 
packet switching based network with net wo it nteface 
units at the extremes of me network. Suen a network 
provees all telecommunication serve es, including plain 
telephony service (POTS). 

The problem wtm using packet swnching systems 
lor plain telephony is that varous delays are inherent n 
s uch systems, and those delays make <t veiy difficult to 
have an effective, global, system for voice corrrnun ca- 
tion 

One of the most demanding requirements of voice 
communication is round tnp delay, it has been found ex- 
penmentafry that a conversation becomes strained, un* 
pleasant and C sconce rung when a signal's round trip 
detay is greater than 900 msec (the number vanes wrm 
people and circumstances) it is the round trip detay mat 
is rrportant. rather than just the one-way. because can* 
versa Dons ryptcaity eomprse questions and statements 
mat cal tor a fspon^ When a response arrives late, 
me conversation is perceived to be unsatisfactory 

The round tnp delay of a signal is controlled by a 
number of factors First, of course, is me distance be- 
tween me parties. For example, a conversation roughly 
haf-way around the globe and back (40 000 km) wit 
have a round tnp delay of approximately 200 msec. That 
leaves only 1 00 msec tor the other factors mat introduce 
detay (if one « to not exceed 300 msec). Those are cod- 
ng me speech, d e c oding me speech, coding the re- 
soonse. oecoo^g me response, and the necessary 
rojtmg of signals. For a coast-to-coast conversation 
with* me contiguous United Stales, me rourd trip delay 
• Aporcartnvuery 60 msec, and mm leaves About 2^0 
msec tor those other delays. 

When me signal trartsmisscn is in me form of pack- 
ets me encoding detay must rdude me time necessary 
lo wan for a snippet of me speech skjnai to accumulate 
ft order for it to be encoded Jito a packet, and me oe- 
codng irre must induce me time necessary to ascer- 
tain mat a complete. errer-iree. packet has arnved. 
When speech is sampled at 8.000 samples pe.' second. 
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a byte ot speech signal is generated every • 25 usee 
Wi.h 4 i speech eompressior in««t u an slates lo ore 
Dyte po* 0 5 wac And wtn fi 1 speech compresson 
th=t translates to one byte per i msec. 

if packets are generated from a plurality oi tytes 
men of course, there is a delay associatec with me as* 
semolina rf the packet ard the larger the packet the 
longer ne assently delay Moreover, trere g a cefey 
that is associated witn tne placements or the assemoied 
packets onto a tme muitoiexed cnannel and mat. on 
me average. 6 hat! me length cf a packet 

Routine, of packet signals also incurs delays m tre 
traversal through switches ptf s* because present-day 
packet swecftes wail tin the entire packet has arrived at 
p. sw tenmg node before ft is routed toward its destina- 
tion Second, n seme cttumstances two packets may 
coilce un seeking to use the same transm seion re- 
source) and one of the packets must men be delayed 
Ass jrrtng mat a packet is not held up fen me average), 
mat the routine delays arc small, and that trc decoding 
delays are smaf it still remains tha: mere is a t packers 
worm delay m assembling me oacket. 1 /2 packers worm 
of delay m casi ng the packet onto tne cnanne:. and * 
packet s worm ot cetay in recervmg anc disassembling 
me packet n looows, therefore thai packets for a global 
can should be less thar 40 byres lot 9 1 impress on 
and 50 bytes 'or 4:1 ccmpresson Correspondingly, for 
t-a-tscontrenta; fU S.) calls, packets sroutd oe less 
men 96 bytes for 8:i compression, and 1 92 bytes for 4 
1 compression 

From me above it is apparent nat cary.ng natural 
(dcpici; conversations is dtftieutt win a packet switch- 
ing nerwor< and mat large packets - such as used n 
me internet - cannot work satisfactorily Accordingly, a 
is corstdered that a te lecommunicatcn system which 
employs packets tor voce telephony and when can 
randie mtemat>cnal calls or certain .y trarscont mental 
cans. ieasor*«ib7 twf should employ packets win no 
mere man 100 ovtes (^eluding the header and the in- 
fomaton porters). 

Fortuitously a packet switching protocol is already 
available that employs short packets. Soecificaily me 
ATM ( Asynchronous Transfer Mooe) protocol empfcys 
packets with S byte headers ard 46 byte payoads Use 
of me ATM protocol allows time to compress speech s»g* 
rats, time to assemble packets, time to encode and de- 
code time to route packets, and time lor tne actual 
t-atsmsson Thus using tne 53 packet ATM format ard 
6 1 eorrpfesson. (or example a conversaiton half -way 
p.rouriz me world will have * 'ound tnp cefey somewhat 
greater than 3C0 msec, but n wiO probably be acceptable 
to most users lv*ore demanding users can attain a snort- 
er overall cetay by recucng me speech compression to 
4 1 land pemaos say a premum lor me mprcved Qual- 
ity). 

As an ascfe. with a packet sie mat is n me neigh- 
borhood ot 50 bytes, me internet protoco rasuls rt a 
very tneffctsrt utilization ot me transmission medtum 



because the addressing scheme used by internet cur- 
renuy employs a 20 byie header (and there is an effort 
to increase me header to 40 bytes) A 50 byte packet, 
or ce-l with a 40 byte header uses at most 20** of me 
s network's caoac<y to commentate user mfo^matien. 
and mat cena:nry s inefficient 

Given a global cigitai network that is ATM-based 
where me customer-premises instrument nteracts wm 
the network mrougn digital packets, many aesired tea- 
T * tures are withri reach. Control packets can oe sent by 
arty customer instrument to any other customer instru- 
ment, wnemer mat other customer instrument is in an 
aetrve conversation or not. and ne twothstruments can 
interact win each other to realue varcus features and 
is controls That ether customer instrument can, r ?act. be 
a resource instrument, such as a database One of me 
•customer instruments - may lor example, be me admrv 
etrator ot me entire network; and through control pack- 
ets that are sent to any other component m me entire 
20 network including al other customer rstrumcnts. me 
aerrnn est fetor can obtain information aoout me status of 
me network and all of its components. 

To summarize the above, me contemplated network 
as cisciosed n me aforementioned and incorporated 
25 application offers boundless control capabilities to voice 
communication customers by providing a packet- 
switching network mat employs short packets, and by 
offering the packet interface directly to the network in- 
terface unit. The following disclosure addresses the net- 
so work interlace unit 

FIG 1 presents one illustrative embodiment ol ap- 
paratus that e adapted to co-act direct ry wrm the con- 
templated telecommunication network, ft is a customer- 
premises piece of equipment. Element 1 in FIG. 1 is an 
Jf analog interface module. The term 'analog interface 
module* includes modules that output sound in re- 
sponse lo electrical signals and convert received sound 
to electrcal signals, as well as modules thai merely pro- 
vde an analog interface to the customer. For example, 
the analog mocuie may include the telephone's circuitry 
(handset. cfe] pad. etc.). It may abo be merer/ me con- 
ventional telephone jack into which a corrventicraJ tele- 
phone or me like is plugged I can such a pert a POTS 
menace. 

45 Analog interlace module 1 is coupled to enccdngy 
decoding module 2 which provides a mapping between 
the analog signal at the interface between elements i 
and 2. and me cigrtai signal at me interface between 
elements 2 ard 3. The encodrig/decoding module er- 

se codes me signal that flows from element 1 to element 
3 and decodes me signal mat flows from element 3 tc 
element 1 

Element 3 is a data interface module rt converts 
o5g:tai srgnab from element 2 and control signals trcm 
" element 5 into packets (e.g. : ATM packets) and. con- 
versely t converts packets from element 4 nto digital 
conuot signals and c^gitai mformatbn signals for ele- 
ments 5 anc 3. respectively. Element 4 « a channel n- 
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tertace module its tuna on is to provide tne necessary 
l-a-staicn or (o^maung. o- the packet nloim<auon (or 
me part cutor channel trwt is ccupied to pert XO Lastly 
element 5 is the con trod module, and t comnuneates 
w-n elemerts 1-4. as descnded more (u ty be tow 

it is important to note mat the p*rticuta' embodiment 
of e ements i -5 is net a: all limned to soecrf c hardware 
noou:es tnat are presentry realeab e. Whereas the toi- 
\owrg oiscfcsure presents an illustrative emoodment 
ii shouU be kept tn mrd tnat any modules known now 
or tn tne future, tnat acnieve tne tunc. ens described 
above when interconnected as depcted m FIG. l. are 
wtntntreooniempianorol this disclosure Trus includes 
equivalents sucn as ooticai modules rnlher Irwr tne 
electronic modules described herein sucn as raucar-g 
A,D- CVA conversion means >n element 1. or al:emateiy 
in e.ement-2, etc. A number o 1 such embedments are 
tSustratrvery disclosed oeow 

Consonant with this spirit. FIG 2 presents a block 
diagram of apparatus tnat citccts the functionality ot trc 
FIG i c*agr3m {although, for sake or clarity ft omes 
snowng the control exercised by controuer 300 over tr e 
otrer elements}, in accordance with FIG Z a conven- 
tional teiecnone is connected at port 100 ard the tele- 
corrrr4jn.ca;ion netwerti is couplec to port 200 Tne m- 
foimaiion signal at pon 100 is £ratog rind the coniial 
signals ccmpnse the swtch hook actor and either DT- 
MF ;au2l-tone mum -frequency) signals or rotary dial sig- 
rals. As suggested above, the arcu try ol the telephone 
connected tc sort 100 can be incorporated withn block 
1C. leaving port 100 to be the acoustical interface be- 
tween the F G 1 apparatus ard the user For expository 
purposes, nowever, it is simpler to assume ma; a con- 
ventcnal leiepncne is connected te port 100 tt may also 
De notee tnat the FIG. 2 apparatus forms a bufler be- 
tween the telephone nstrjnent and the network As 
such. :ne bufler can be easly used to aQow rotary 
pnoies tocairo: the netwcuk as pnones with DTwF 
rais can do today 

ir embodiments where port 100 fi adaocac to De 
connected to a conversion*! telephone, block 10 ts a 
centraJ office emulator cjcuiL l: provces DC power to 
the :« ep-one, a senses hoo< swtcn actons and I de- 
codes 0TMF (cr rotary dufs :ime outse) signals The 
control s»gnais ma: are applied by the customers tele- 
phone topMiOOande^teetedbybioekiOareappbed 
to controuer 300?©/ as consideration («ne 1C1). Altema- 
t vety the actual detect on and ruerpretaten o' OTMF 
signals con be perform eo by tne controOer directly (by 
coupling conrc*»er 300 to port 100 directly) One em- 
bodrrent da central ctf»ce err ufetcr circuit a deserted 
lor example, n U S Patent 4.775 997 asjed October 
4. 1388 

The voice sigrab that are app «d by cus»mer 
equpment to pon 1 00 are couples by emulator 10 to 
echo carcelrq orcutt 20. Circuit 20 couoies this incom- 
ing signal to encoder 30, and encoder X apples tne 
signal :o encryption circua 60 {via mutclexer 31 ) The 



output signal of encryprjon circuit 60 is coupled to data 
ruerface circuit SC. one circuit 60 applies Us output Sig- 
nal to channel rtterfaca circuit 90 Circuit 90 apples its 
output signals to port 200 and. thence, to a transmission 
* medium 

S^nas arriving at port 200 trom tne transmission 
meoium are coupled by circuit 9C to decrypt or. circuit 
72 and thence to data interlace circuit 90. Circuit 70 
might be tne complement of circuit 60. intormaiion sig- 
io nats developed m circuit 70 are applied to ceceoer 40. 
and mence to adder 41 . Adder 41 combnes tne signals 
ol decode'' 40 with signals from synthesizer SO arc ap- 
plies its output signal to eeno c^neelrrtj crcun 20. Fol- 
lowing circuit 20. the signal of adder 41 « coupled is 
'£ emulator lOano\ trom mere, to port 100. Control signals 
extracted from arriving packets by circuit 60 are applied 
to controller 300 via line XI . 

When the processing carried out by the elements 
to the left of element 20 is digital, element 20 must in- 
2C c uoe a A/O converter m tne path between cle men t 10 
and element 30. and a OVA converter in tie path be- 
tween element 41 and element 10. The signals ai port 
IX are bi-directonaJ. and so are the signals at r* out- 
put of emulator 10. This is sometimes called *rwc~wire 
2£ transmasW Encoding and decoding, on the other 
hand, is best done with um-diiectonai signals so circuit 
20 must nclude a two-wire to four-wire conversion 
means. Conversion from two-wire to tour-wre format 
can introduce echo, which corresponds to a leakage of 
so some signal trom tine 27 into the path that leads to en- 
coder X. Hence, echo canceling snout be provided for. 
The function of element X is to convert tram two-wire 
io four-wire transmission, to earn/ out echo canceling ac 
necessary, and to perform fte appropriate A/D and DY A 
Z£ eonversens. Its construction is perfectly conventional. 
As an aside the ecno canceling in element X is not 
quae the same as in modems in modems, the effort s 
•o etimrate ecno in the analog, twc-wiie. side Here, the 
effort is to efaminate echo in the four-wire, digital side. 
<* An ecno canceier rough ry cf the type recommended tor 
f>e FiG. 2 apparatus is biseloeed in U.S. Patent 
5 406.563 issued April 11. 1995. 

It is expected that encoder X wil perform speech 
compression, m the sense of devetopmg a dtgoal repre- 
ss santauon of tne speech signals thai requires fewer bits 
tforr the dignai representation at the input to encoder 
X. Decoder 49 complements eneccer X. More specif - 
easy, when a conversation is carried out between two 
per Lies and each party employs an assocaied neiwcrk 
sc rtterUce unit tne oecoder 40 of one unit must comple- 
ment the encoder X of the other unit and vice versa. 
Vmen the two encoders are the same, then tne d ec od e r 
of a network menace unit is. of course, the complement 
of the encoder of the same network interface una. 
« For purposes of this disclosure, any conventional 
encocanq and decoding apparatus can be usee to reai- 
e e encoder X and decoder 40. One example of encod- 
nc> decoding apparatus is presented in U.S. Patent ap- 
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picaten 07/792 666 ruled 'General zed Anaiys*-by- 
Synthesis Sce«cft Codng Method Ana Apparatus * Hied 
for W B <>e>jn on October 25. '<Wi The Kieip app^i- 
cation coes not show ne additional ccrrpression mat 
can be achieved when si enes detection is rciuded but 
such acditonal comp'essior ts described however .n 
trie ="5l Stardard 'Ejrzpear Ocita: Cciuia- Telecom- 
nun teat ions System Fu'lrate Sceech Processrg Unc- 
tions.* GSM 6 01. and refererces GSM 6 31. 6 32. ard 
6 12 May 1994 When 3 1 eon-presson * desired, it 
may be necessary to take advantage of silence detec- 
tion 

Adder 4 1 provides a means for sending aud bte sig- 
nals from conlrcl*r 300 via synthesis 50 lopcrt 100 
and mu tip ew 31 provces a mecnansrr tor senckrg 
audtole signals from controller 300 to the port 200 

E-xrypTer 6C and decrycter 70 are optional privacy 
means The need for encryption * related of course to 
the desire to keep the comrrumcations from being conv 
prorrtscd and to *ic level oi rsk trat the communca 
t ons charnei is insecure. The fane' is highly dependent 
on the nature of transmission cranriei created in tre 
transmsson medium connected ts pen 200 When ana; 
cnanr el s ced cared, m the sense nat other users that 
are connected to the transmission medium are rot pnvy 
io the conveisaiior (i e cannot tune frieii equipment to 
gam access :o tne packets appeanng at pen: 200). then 
encryption is rot as necessary. If. on tht other nand. 
when packets sent to por 200 can be captured by any 
equipment that s coupled to the transmi ssion medium 
to which port 200 is . then of course encryption a much 
mere ccsirabic because tne situation opens the opper- 
t jrny to fraud, in addition to the comorom«mg of priva- 
cy 

Elements 60 and 70 can be very soph sticateel or 
qune srrple Many encrypticr teenncues are known m 
me art. and ary one of mem can oe employee, as 
agieectoby re designeis of the PIG 1 appaiatjsand 
the designers of the network. By way o 1 examoie. the 
weit-<nown public key encryptcr aoproacn may be 
used, wnere the una senda to the network ts pubbc key 
that corresponds to a onvate key wmeh is err bedded or 
installed m element 60. ano receives from vie network 
a public key trat the network as*grs to the partcutar 
retwerk tniertace unit tr pu&c key systems, vie party 
holding the pubic key can decypher messages from a 
sender that employs tne correspandng private key but 
cannot ceata messages that would be deeyphered by 
thirl pubic *ey Aso party hofcrng the pubic key sin 
encoce a message to the parry nddrg me private key 
but no other party can read that message 

The afcove describes *e encryption eaproach to be 
agrees to oetween the FIG 1 apparatus and the net- 
work. That assumes of course, that the network decy- 
oners the nformatior Anomer viable approach is lor tre 
network to fce completely coimous tc the messaoes 
and the encryption approach be«ng agreed te between 
the networ< menace unss on the two eros of a cat 



in any event, since the soecrfx approach mat may 
be used is not wilhm the scope of Ihe nventon. it .s not 
descried any further he/en tt ts expected, however, 
that tn applications where encrypticr is not oercerved tc 

s be absolutey necessary but elements 60 and 70 are 
pnyscaify mckjded tn the system those elements wil 
be actuated or deactivated under di'ectcn of contreller 
3C0. either in response to control signals arriving from 
pert 100. or control signals arriving trorr port 200. When 

»o deactivated, those elements are transaarenf. 

Synthesizar 50 provides a means for creating audi- 
ble signals to be applied to port 1 00. The audible signals 
comprise the tone signals that Typcaty eeme from a 
cenlrai ofTce sucn as t Sial tone*. Vrigng*. and "ring- 

T - back* signals Alerts by means of otrer tones pre-re- 
corded speech, or synthesized speech are also possh 
We of course. 

Data interlace block 80 assembles the data provid- 
es by element 60 and control signals provided by con- 

:c troitcr 300 (via path 302) into ATM cells and. conversely, 
assembles decrypted ATM cans and develops control 
s:gnals for controller 30C (path 301 ) and data signals for 
element 40. The structure of data interface block 30 can 
lotlow the teachings of US. Patents 136.584. issued tc 
t-odiung on August 4, 19S2 

Channel intedace element 90 ts also a two-wiie to 
tour-wire converter whenever the channel at port 200 is 
a two- wire* system Primarily, however, element 30 
farms the interface to the transmission medium and the 

Jc network connected thereto. The transmission medium 
can be any one of a variety of types. It can be a wire 
pair, optical rtcr, coax cable (of the type used by cable 
TV companies), power lines wireless, etc., and the sig- 
nal characteristics might be different for the different 
types of 'menaces, (The wireless connection can be to 
a pcmi outside the home or for example, to a unit that 
couples element 90 to a television cable nsade the 
heme ) Aecordrtgty. element 90 is designed for the pai- 
tcular type of transmission medium that the customer 

* has. For ail of the above-mentioned types, however, the 
dental data is typcaity convened to analog form and 
band-hmrted to a partcutar frequency band (perhaps re 
quiring frequency shfring). Tha is basically modem 
technology, and one sucn approach is described, tor ex- 
's amote. n "Si .84 b/s 16-CAP ATM LAN Standard" IEEE 
Journal on Selected Areas in Communications. Vol 13. 
No 4. May. 1995 pp. $20-632. authored by G. H tm. 
C 0 Harmcn. G. Huang. A. v MandMc N.-H. roguyen. 
and J -J Werner For optical fiber interfaces, element 
qc tnekJdes eieo ncal/optcal converscn means, and for 
wire ess rterfaces. element 90 includes wireless trans- 
mission and reception means. These are perlecJy con- 
ventional. 

Controller 300 a, conveniently, a microprocessor 
« when centres al of the other elements in 9*.e PIG. 2 
arwsement Exactly what i does is dependent on the 
manner by wnch the PIG. 2 arrangement provides the 
POTS tervxe and the other features that are provded 
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totnecustomer Ste/age element 320 rnaruars tne pro- 
gress and dai* IMa: controller 300 needs 

*he remartng remem depcted rt f\Q 2 6 10 
block 3*0 Block 310 stores a unique idertrfter (or each 
and every constructed pece o' equpmeni that emtod- » 
ies tne FIG 2 arrangement it uniquely idennfies re 
rardware As cepcted ri PIG 2 it is ccupled to control- 
le- 3CC. and tnrocgh cortroJier 300 a signal mat corre- 
sponcs to re identifier is sent tc pen 200 (and may also 
be sent to element 10 and port IX. it me need arises). 
Eierrsn: 3i0can be a ROM ch£ bumed-m toge values 
m a register or tre like Element 310 can also be part 
of tne co-n*oiier. The 10 cenirfier signal may be sen to 
port 3C0 fcJ.owmg the initial couolrg of trie FIG. 2 ap- 
paratus tc the network, to re^ster win Tie network me 
fact rat the ecuement is now pan of the network, and 
et other :;TQffv such as descrfced below. As an asde 
another an cue leentttier can be part of the telephone 
apparatus that is connected to con 100 and. simiarty. a 
untQuc center can oc pat of a t cqucmcrt that makes 
tp r« network :o which port 20C is coupled. 

While the above indcates tha: me identifier erf bfcck 
3*0 ts or i que it should be understood tnat the unique- 
ress need not ce more sxiensrve ran is necessary tor 
a unique dent-heat on of tne hardware when it ts eon- 
rected io the tetecornmun cation net wot k Hem i the 
retwerk is subdrvded into subsets, or subnetworks, 
then the 10 must be unique vis-a-vis re other hardware 
m re particular network, subset, or subnetwork 

lr orde* tc better understate the operation of the 30 
FtG 2 arrangement and in particular the operation of 
deck £0 it is useful to review the structure and •com- 
ponents* of the ATM packet as depicted in FlG. 3. 

• "he first tou* bits ccmphsa a generic flow control. 
~his field nas tea significance on<y anc can be 
usae to prevee stanoarozed oca ton turction on 
tre customers she 

• "he red oyte provides the vilua: path identifier 
(VPi) and the fciowmg two bytes corresponc to the 
vtrtuaJ chanre : dentifier (VCIl 

• "he next three bits corr es pond to the payced type 
(PT) wncn kientrfy wnetner the packet contains us- 
er r tor mat or or control trrformaicn. It m also used 

tc ino)caxe a network esngesten stale or for net- «f 
worfc resource management 

• *he as: btf *> the fourth byte is the CLP f eid when 
anows me user or me network tc op tier a ly cater - 
rr me whether losng a eefl is permiUed under cerian 
network traffic concrtons sc 

• ~he fifth byte is a header error check byte (M5C) 
a*2 

• *he next 48 byias are tne packet payioad 

Thus, trrouor the *T fie'd. ATM offers users the aodcy « 
to centrly packets as benej data packets o* cortroi 
packets, and n re laser the nature ef re con: rot « env 
bedded n tne 43 payioad bytes 



The function of block 80 is to convert grouos of 
bytes m.o ATM cells and. conversed 10 conven ATM 
calls into groups of bytes in me F G 2 embodiment. At 
leas; one piece 0/ information ts not encrypted in the 
ATM eels that are constructec in element 60 and ap- 
plied to element 90. anc tnat s the adcress held. An 
additional field wnch might not be encrypted is the PT 
field whicn n the presented embedment characterizes 
the ceo as a can that eontare speech signal mtormatcn. 
cata. or control nformaticn. The field can be used as 
•speech nag* whicn may be usee in the network to wrncn 
pert 200 is coupled ;o give pnonry to speech sign a is over 
data and control signals. AttecnativeV the prenry tor the 
soeech packets can be established when (he virtual or- 
c jn is set up In any event, an ATM ceil is assemoiec by 
combining the address information (anc perhaps the PT 
field value) w.th the encrypted data provided by element 
60 When a received (decrypted) ATM ceil ts disassem- 
bled by element 60. the aocress field is cfiscarded and 
the PT held vaiue is usee to cctcrminc whether tne *pay- 
loaer packeu shouic be routed to controller 300 or to 
decoder 40. 

FIG 4 presents a base flow cnan decking the op- 
araaon of re FIG. 2 controller. When control information 
arrives, whether from an ATM ceQ arrivng at port 100, 
or ftom eiement 10. conn oiler 300 detects the aurval of 
the control information, identifies the nature of the con- 
trol, and acts appropriately. The following describes the 
operation of the FIG. 2 hardware in resoonse to some 
of the more common controls. 

In operation, when the FIG. 2 apoaratus 4 n a qui- 
escent state, channel interlace 90 can receive a signal, 
tor example, that correeponds to a control cell. Element 
90 recognizes (through the address field) that the cell is 
destined to the FiG. 2 apparatus and applies the celt to 
element 70. Element 70 decrypts re payioad and ap- 
plies :ne cata to element 80 Element 80 recogniz as that 
the ceil is a control cell and Co acts the payioad to con* 
trofter 300. The control can. for example, be a call ruti- 
atcn ceil wmcn dentrfies the calling parry that wishes 
to connect to the FiG. 2 apparatus. Controller 300 knows 
rat port 100 * not presently active with another con- 
versation (when that Is the case), and therefore it ac- 
knowledge* the tnvuanon to create a connection, by ex- 
ecuting the ioflowvig: 

1 Derives the calling panys address (from the call 
ftmaicn cat). 

2. Using tis own address and the derived calling par- 
ty* *ddrass, senos a control cell back to the calJng 
party ndcatmg an acknowledgment. More specifi- 
caiy. controller 300 directs element 80 ve tine 302 
to assemote a control cell that is sent back to the 
ceJng party, and informs element 80 of the control 
data that is to be transmmed via line 301 and mul- 
tiplexer 3: . 

3 Tnrougn synthesizer 50. sends an aien (ring rig) 
serial to pot 100 
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wrier me teieohone that is connected xz con i00 
goesod hcok. Yemeni 10 detects ins cood bon «o<j m- 
controller 300 that re customer we-tt off noo< 
That concition indicates that votce ccnmuncation can 
proceec: whereupon, controller 30C directs elemen: ©0 
to assemble and send a control cell to ne network ara 
to the calling party to inform them mat me caU can pro- 
ceed, a^c the mgng signal that is aopbeo oy synthe- 
sizer 50 to port 100 is tumec or. 

When tne conversation is terma-ated oy tne teie- 
phone instrument at por 100- ana element 10 detects 
tne state change from "off noo<* concr.cn to 'on nook* 
conditorv a centre* cell is sent 10 the eall-ng party, in. 
fortune, it (and the network) that ihe conve'salon was 
termrtated. allowing The calling party to senc a com- 
mand to tie network to release the vtr.uaJ path tr\at was 
assigned tome call by the ATM switches in the networ* 

Wher me condition is such that wner the tetephore 
connected at port 1 CO b in conversation with some other 
party wrier, a call initiation ecu arves (and. of course, 
controller 303 « aware of this;, cor trailer 300 sends a 
'busy* control cen to the calling party 

When the telephone at port 100 wishes to place a 
call it goes 'off hook* and thereby nforms centre Her 3C0 
of its intention Controller 300. in turn, directs synthase - 
ei 50 to output signals that mimic the central office dial 
tone, which informs the customer a: port 100 that the 
system ts ready tor dialing Dialed dgits that subse- 
quently appear et con 1 00 are eeteeted in element 10 
and applied to controller 300 Controller 300. in turn di- 
rects element SC to assemble an ATM control cell that 
irvotris the network of its desire ard provides the net- 
work with the number of the called parry. The network 
decides en the path between ne calling party and the 
caned party, provides the network switches with the rec- 
essary r formation adds the calling paiy's acdress to 
me cat! meatier car. and forwards tne ceo to tne called 
paity The called parry as desaibed aoove returns ei- 
ther an acknowledgment control ceil, or a busy control 
cell 

In response to an acknowfedgrren; cefl. controller 
300 directs synthesizer 50 to output a 'wigback* signal 
to port 100 Ths •nrgoack* contmues until a control eel 
arrives from tne caned party. rtteatrnq thai the called 
party went *cf nook* At such a cm*, ne *nr goack' S19* 
nal is d scontflued and me telephone enters tne eon- 
versaton mode in resoonse to a "busy* cell controller 
300 directs syntnesaer SO to output re "busy- sigrai to 
port 100. 

The ID of tne FIG 2 apparatus s <nc4jded m some, 
or oerhaps all of the ceils that are sent out by the FIG 
2 apparatus. That can be used to advantage oy the net* 
work. For examoie. tne network can poil the FIG. 2 ap- 
paratus and request thereby (hat the apparatus identry 
itsel Alternatively controller 300 can mctude a tmer 
that, every sc otter., causes the controller to output a 
control cell to port 200 when ntorru tre neiwork 01 the 
oer tffy of the FIG. 2 apparatus. That o me- may be active 



all the t;me or perhaps just during active conversaticrs 
The timer could also have di.'lereni cycle limes, a very 
long cycle time when the apparatus »s n active (e g . eve- 
ry 4 hours) and a short cycle tme when the apparatus 
* s active (e g . every second). 

if the pciing approach is used the control cell that 
nitiates tne ooilmg can a so reo-jest that the apparatus 
drvu.ge its status bom m the sense of informatcn that 
6oecrfies the state of me apparatus, and rlcrmat.on mat 
informs of the operaiionai viao Hy of tne aoparatus Sta- 
tus ^formation of me first kind {operational status) r- 
cudes iniormation such as # idte\ "busy*, •ringing* 'port 
100 has nothmg connected to it*, the tejaphonfrat port 
100 is sH hock - , •encryplbn is activated*, etc. Status 
informaion at the second kind (viability status; incudes 
informaton such as "the encoder is not working proper- 
ty" "tne unit ts dead*, the decrypt circuit found 1 7 parity 
errors since me las: check*, etc. in FlG. 2 : the status 
■^formation ma; * collected by controler 300 is depicted 
by me group of arrows 311-313. Of course, a coil mat 
reports to the network on me status of the FIG. 2 appa- 
ratus includes me 10 signal. 

The transmission of status information to tne ne;- 
work is not limned to responses to polling queries. As 
with operational status where controler 300 takes acton 
in 1 esponse to changes (e g when the telophase instru- 
ment goes off nook), controller 300 can also take action 
in response to charges in me viability status intorma- 
ton. This car take the form of a control cefl that is sent 
to tne network to inform the network of the problem, an 
accumulation of data tn memory 320. The turning on of 
an alert mdicatcn at the FIG 2 apparatus to provide a 
v-6ual alert to me user or ever senolng an alert signal 
to port 100 

The unique 10 can afcso be used in the context ot 
me network. That is. me 10 can be the mechanism tor 
tyrg a user to tne use of me network and to me charges 
that are billed the usei This function is cun entry handled 
by the phone number mat ts assigned to the user, but in 
most situations me phone number realry identifies me 
network por. tc which the user $ connected. By using 
the ID. tne users apparatus can move from location to 
beat on. and once the apparatus is connected to me 
network and regrsiered (e.g.. through the above-ds- 
cosec poung' process), the network can always asso- 
ciate the phone number assigned to the user wrm me 
10 of me users apparatus and wtm the network port to 
when tne apparatus is connected. 

tl should be reiterated perhaps, thai the embodi- 
ments dvseiosed above are merely ilustrairve. anc they 
can be easity extended to cover different capabiKiies 
and embodtnents that, nevertheless, remain within me 
scope of m© nventon. 

For example, as indicated above, it is quite cor.ee rv- 
** able mat me telephone instrument coupled to pert 1 00 
and element 10 can merge, n s aiso quite conceivable 
that ai: siouai processing - when may n etude an of me 
FIG 2 elements except portens of elements 10 and 90 
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« can be npiemented in org. era few stored program 
processors (see dtseusson below relative to FIG. 7). 

Also fcr example, nere ts ro reason to tim-t element 
10 tc a single port I: is a straight forward extenscn to 
mciude two or more por.s out of element 10 to create 
two independent enarneis o' communicator This ts 
shown m F. G . 5. Tho st-iple exlensior offers customers 
two rdependent network appe 2 ranees. Each appear- 
ance can correspond :o a cifterent number. o* tney torn 
can be known to me neiwor* by the same number Tre 
network would sinpv carry two conversations wtm tre 
two appearances, wan each conversator berg »oen li- 
fted by an appropriate 'conversation Ug* The network 
would kpow. for example, that telephone number 
562-3001 is a network interlace unit sitting At * network 
address 333 432 and couded to por. 1 ci a network in- 
terface una- having the Q AS234094, wr.ue telephore 
number 582*5432 is coupled to por 2 ct the same net* 
work r [erf ace unit 

A ogitai appearance can aiscoc had tor cxamoic 
tor a ctgrtaf tax maenre or another cata ristrument. ard 
that rstrument would be courted to enecoer X ard 
adder 41 through a dgtai menace circuit 15 as shown 
ilustrairveryn =IG. 6. Element 10 of PtG 6 and element 
15 are aoapted of course, to deal war the conations 
that axis: when more than one call flows through ele- 
ment 9C and port 20C. In partcular. wnen two independ- 
ent calls are berg earned. ATM celts arrrvrig at port 2C0 
will nave designations that wiil distinguish the two cals 
(e g . cifferent scurce addresses, or Afferent virtual cir- 
cuit labeis) Controller 300 s responsive to those des- 
ignators, and routes the corresponding packets that 
are devecped oy decoder 40 either to port 1 00 or to pen 
400. Thts is accomplished by control ir.es 101 and 102 
Comjscondingty. ciformatcn arrivng from elements 10 
and 1 5 s aececced by encoder 30 (The oytes berg ap- 
propretety staggered by conircier 300 to avoid eci 
sen) and contioi:ei 300 keeps tianof these bytes ard 
roues t-tem to separate ATM cefb that a*e assembled 
tn element 90 

The embodiments di s clo s ed above are iliusrated 
win distinct e emenu fcr the dlterent functions that are 
irnpiementeo. This is. in part, in order to dearfy teach 
the invention. Other, more comp act emoodmems are 
possible ana rdeed. are l*ery n v*w cf tie trend to 
implement systems wih mcroprocesscrs under cortrol 
of storeo programs FIG 7 presents such an embodi- 
ment wne'e mcrcprocessor 500 « at the nean of tre 
cpp^rdijs 

P/ore speahcalry PIG 7 oepcts an enecdrrent 
where a coaxal cable 402 ts the uans-n-sson medium 
that cojpies Tie teiecomrruncauon network tc pert 200 
Channel in:e*aee un.t 90 s made up of a ccrwter/spu- 
ter Oi. a receive' module 41C. end a :ransm.ner mod- 
ule 420. The corrorer/spOTer may be a simple trans 
former. 

Microprocessor 500 m connected *o modules 410 
and 420. Mcroprocessor 500 supplies modu e 420 wtm 



parameters mat the module needs tor headers ct ATM 
pockets, and it also supplies the data, or "peytoacr oi 
the ATM packets W«ntn module 420. med« access unit 
421 creates ATM packets from the information supphed 
* by prccesscr 500 These packets are then applied tc 
modLlatcr 422. Moculator 422 converts the bytes sup- 
plied by orccessor 500 to symbols, and modulates a ear- 
ner with those symbols in accoroar.ee wen a selected 
mooerr. approach, in some modulation approacr.es. the 
to output of modutator 422 is a baseband analog signal, i. 
e. . occupying a frequency band from 0 to some selected 
upper frequency. In such situations. RF transmitter unit 
423 which couoies mocuiator ,422 to^cc^biner/spiiner 
4Ci includes an amplifier and a modubiior that shifis the 

1: m * s^nai developed by moduUnor 422 tc me 

band soecified tor coax cable 402. In the altematrve. 
modulatcr 422 creates a.-sicnai that already a m the 
proper band and ir. such situations transmitter unit 423 
needs to only perform the amplification. 

* c in the reverse Direction the signal arnvngat receiv- 
er mockjie 410 is an analog signal that carries a large 
number oi information channels; e.g. a number of TV 
cnanneis. Among them is He rifcrmaton channel that 
s aimed at the FIG. 7 apparatus. Accordingly, receiver 

25 module 410 includes an RF receiver unit 4U thai s 
tuned to receive the correct channel of rtormatcn and. 
I necessary (for the workings of the demoduiator that 
follows), cemcoutatas the nfcrmaton down to "base 
band*. The output of unit 41 1 is appf ed to demodutotor 

*> 412 which outputs the ATM packets. Those packets are 
applied to media access unit 413 when reads the 
stream of bits, interprets 4 as ATM packets and when 
i tientifies a packet with a header address that eorre. 
scone* to the adoress of the FIG. 7 apparatus, it prc- 

.35 voes the contents of thai ATM packet to processor 500. 
The 'apparatus addressV by the way. can be the iD 
of the apparatus described above, or it can be some 
othei pieset identifies such as a 'phone number* The 
patcufer cata that >s used as an "apparatus address* 
depencs of course, on the network to when the FIG. 7 
apparatus ts connected. In any event the •apparatus 
aodress* can be loaded by microprocessor 500 into a 
programmable ROM within unit 420. 
The enerypuon ana decryption of data signals 
when, for example, m enacted n the FIG. 2 apparatus 
wttheiernents60and70are shown in FIG. 7 wnn a sep- 
arate processng unit (430) that is coupled to microproc- 
essor 500. :t e> depicted as a separate unit because with 
currem rncroprocessor capabilities the ericrypuon and 

*c oecryptior tuncbon is too demanding to be accomrno- 
eated « the same rncroprocessor thai performs the oth- 
er lunctcns O* course, it is quite possible tha: future 
rncrcorocessors wdl be able to handle the load. 

Control of rnacrc^rocessor 500 is effected through 

" stored programs that reside in memory module 440 rat 
• coupled to rrwroprocessor 500. Memory rnoduie 440 
s snown io mOuOe a ROM poruon. a RAM portion, an 
KVRAM tnon^otatile RAM), and a Wnte Once Merncry 



8 



15 



EP 0 800 025 A2 



16 



(Y/OVi'i potcr The FOM holds :ne oemanent basic 
proctaf" 5 lhe =AM noWs Uiir5aor ' v «'«cs tha; proces- 
sor SCO aatermnas. or evaluates and the N VP A vl holes 
the va-cus s:a:c paramete-s ard programs mat are 
aownoaded to tne apparatus through port 200 The 
vvme Once Memory may be a 'used link type o' memory 
end n stores me apparatus ID 

Microprocessor SCO is a*o connected to CO emu- 
ia;o*ciocK 10. deserved above, andbec* 10 is coupled 
to oort IX Aisc. microprocessor 500 s connected to 
etrerne: c:rcut 450 wh'Ch provides an tmer-ace be- 
tween microprocessor 500 and etnernet port 460 to 
wnicn dgnai eouoment can be cocpted Ths block cor- 
respo-cs to block 15 m FlG. 6 

-ncs. microprocessor 500 Ot FIG 7 corresoonds to 
controller 3CC and all of the other elements shown m 
FlG 6. save fc the channel interface. CO emulator, the 
digital menace and the encryot end decrypt circuitry 

One advantageous charactensiie of the apparatus 
disclosed above is that mary lca:urcs that arc now 
available to feme teiecommun«atcr systems ie g.. tel. 
epnone instruments, answering machines, and the like) 
can optenairy be incorporated in me disclosed aepara- 
us r add« on :o the aasic POTS features described 
aoove The following presents a numoar of examples 

Currertry messaging is either a network-based or 
customer premses-based teature (in 3ie term o* a' tele- 
phone answe-rg system or a PBX-based messaging 
system) in an arrangement of the type that employs the 
PiG 2 apparatus, the same capability can be had. This 
capatucy can be digital or analog, it can be closely as* 
scented w tn controller 300. or it can oe a separate con- 
ventional telephone answering naehne that is connect, 
ed to a seeoro port of element to V thai second port is 
«r i wiatog pot the aapaiaius rvisasu ucture that is not 
unlike the one presented tr FIG. 5 When :he telephone 
answeirg machine a digital (m tne sense ot having a 
digital rtertace'f. then the FIG 6 apparatus is explica- 
ble. Last*. *nen the telephone answeriig funcuonairty 
e incorporated r processor 300. decoder 40 infor- 
mat on ts ted to processor 300 va ine 303. and memory 
320 serves as the digit* store of ncomeig messages 
Tha is depicted m =IG. S The messaging system s out- 
gotrg rressage ts also stored in memory 320 and it is 
provded to port 2» v» line XV « * storac r» memory 
320 by cont-otter 300 proressflg a voce message fiom 
port iXv* re signal p*th trorr me CO emulator to me 
controuer (eg. I ne 101). In an alternate embodiment, 
an acsf.iona signal par 304 from encocer 30 to con- 
t-oner 30C can be included 

A messaging leaijre n an arrangement sucn as 
snewn n FIG 6 operates as tcflows. When a cafl m»ta* 
t on ATM cell comes tr.to port 200 anc ts cestned to port 
100. controller 30C cetemwies *nerw port 10C is oc- 
cupied wrm a prssent corver&anon or net When me 



messaging system is inactive and when port 100 is busy 
*nlh anctner conversation, controller 300 normally 
sends out a can ma: informs the calling parry ot the busy 
s'atus (as has teen descrited above). When pen 100 

» e not busy, ringing signals are applied to port 100 by 
synthesize r 50. 

When the messaging system is active, the system's 
operator is altered. Specifically when pert 100 is busy, 
controller 300 can determine (see •screenng* below) 

to whether to direct the can to tne telephone answering port 
of element 15 When it dees, the telephone answering 
one :s aler.ed te g., by synihesuer 50). is actrvatec. and 
s caused to record the incoming message. When port 
IX is not busy but it is determined thai synthesiser 50 

T5 has sent a sufficient number of rings to port 1 00 and pot 
1 00 has not pone "off hock*, controller 300 redirects the 
alet signal of synthesizer 50io element 1 5 . and element 
15 reacts as deserted above. 

sc Can Trans! cr.Tcrv^flmg'Bndqinq 

Call trans-er. call forwarding, and call bridging are 
ctosety related. They basically address the issue of ov 
forming the network of wnat to do with a present call (call 
25 transfer and call bridging) or with a future cat! (can for- 
waidrig) 

With respect to transfer. of present calls, a control 
s gnal from the instrument at port 100 rforns controller 
300 that a cafl transfer (for example) is desired. In re- 
soonse. controller 300 directs element 80 to assemble 
and send out a control ATM ceB that informs the network 
to modify the destination address of the cal. Once the 
network gets the information, it changes the routing of 
ceils to a cc o mm odate the transfer request. 

<35 For bridging, control tar 300 can simply accept celts 
from effferem sources ano apply the information to port 
IX. can rep heat e its speech data and send out a 
number of ceils, each ouected to a differ em destination 
With respect tc future cafls. ie.. can forwarding. 

40 controller 300 accepts ircomrg cafl initiation cells and. 
based on date stored by the user in controller memory 
320 which specifies some remote destination, controitec 
3X directs element 60 to create and send out a control 
ceil that directs the network to transfer the call to the 
specJted remote destnauon. In effect, it is treated as a 
call transfer process. Of course it is quite easy to make 
s jch cad transfers selective, based on the calling party's 
ID 

sc Pepenory Paling 

Repertory dialing is merely a mec nanism for ac- 
eessng a pre-storec dialing string. Memory 320 and 
controller 300 can easily provide the necessary tunc- 
55 iionatrry Controller 300 can be mace sensitive to a pre- 
designated diahng sequence that s reserved tor reper- 
tory aaimg (e. g. . a sequence of two digits that starts wan 
***} and n response thereto the controller accesses the 
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appropriate dialing string in rremory 320. 
Mtef D 

Caller I0 requires e mears for informing the user 
wnc me calling party is In accordance \vrth me present 
disclosure, ccntrclter 300 nas tne destination miorma- 
t;on o* me calling parry ever before me user goes 'off 
rook*. Therefore, tne task ot oroviang a easier ID reduc- 
es to the task of merely providing a translate n from the 
source address of the calling party to something mat is 
recognizee by tne customer. 

Such transition is achieved for customers who 
subscribe to Ihe caller IC feature by a:towng ire FIG 2 
apparatus to access a network 'Caller 10' node (which 
can be a simple data base thai is coupled to the network 
through a unit :hai has me FIG. 2 design). When a cal 
initiation eel arnves at port 200. controller 300 elect ve- 
ry establishes a can to me *Caler 10* node and obtains 
from tnat nede mfonmaton about me identity of the can- 
ing oarty A:i mis is done before a ringing signal « ap- 
plied to acder a: by synthesizer 50. Thereafter, me mg- 
mg signal is applied by synthesize- 50 : and controller 
300 provides me eaDer 10 informal©* tc the display m 
me telephone mat is connected lo port i» (or to a dis- 
play on tne FIG 2 apparatus itself} 

Gn/er. the processing and storage capacity of the 
FIG 2 apparatus me received correlation of calling par- 
ty reformation to the caller ID can be stored m memory 
320. Thereafter, translations from the same caiing party 
can be dor e kxaly This would alow a quicker transla- 
t on less burden on the network, and even a customi- 
zation ot me a l en messages (e.g : *yotr brcmer Harry 
is cailng*). An interesting alternative to the telephone 
display s to tailor the ringing signai to tne identity ot the 
caur.g carry. Th:s can take me form of distinctive ringing 
for a efess of callers, or it can even te a syrthes s of the 
caller's name (e g . >u*ry Newman is caHing*) 

Call Warttnc 

Call watting is ar arrangement where a oarty that is 
busy with cneeonversaton is informed that another call- 
ing party wshes io oe connected. The user can alternate 
between me two phone calls. 

This capabUay can oe easiy achieved tr\ me FIG 2 
apparatus because * is simply a situation where con- 
troller 300 aimer sends csfis to. and accepts eels from, 
one desimauon. cr another deslrauen. Conlrole' 300. 
tn itm. may be responsive to a switch hoc* ***sn " r tn 
sorre other signaling means 

Screening 

Agari. given that controller 300 includes memory, c 
is possible to store calnq paly numbers and desxyate 
various ca l treatment to those parties. Tms may «• 
ctjee sendng cars from selected parties erectly :o me 
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messaging system ignoring calls from selected eating 
parties, etc. 

Time-out 

s 

There ts probably not a person in me US who has 
net been calee during dnner. or some othe' inconven- 
en: time. Many of those might appreciate a feature 
whe^e me telephone ignores all cals (or an calls (rem 
10 other man a selected set of calling parties} tor a selected 
penod of time. Sucn a feature can be easily accommo- 
dated in controller 30C by comointng a timer wttn me 
screen rg feature. ^ " ' v 

r5 Cown loading 

The above-described features end capabilities of 
me d i s c losed apparatus are service features that are 
presented for illustrative purposes. Other or additional. 

20 service features can be castry embodied as wen. More- 
over, h should be understood mat whatever set of tea- 
lures is included in a particular built apparatus, the set 
of features need not remain static. That is. features can 
be removed or added even after me apparatus is built. 

& sold to a user, and installed, indeed, features can be 
aoded to me apparatus through the connection to me 
network 

Stated in other words, one of me features mat may 
be included in me dsetosed apparatus is a downloading 

x feature This feature places a call to a designated 
number and downloads data into memory 320 (e.g.. in 
FIG. 6. or me NVRAM portion of memory 440 tn RG. 7). 
The manner by which microprocessor 300 interacts with 
the designated number and downloads the data ts quite 

^ s*npte. smce the only difference between downloading 
a program and receiving data that is sent to port 400 (in 
FIG 6) is that the destination of the data is changed: 
mat is. the signal is captured by processor 300 via line 
303. The concept of downl oa ding features and capabii- 
ties is cfiscosed in U.S. Patent application 08/341 .905. 
filed (or B. Waring Partridge on November 18. 1 994. Al- 
ternatively, of course, a CDROM or floppy disk reader 
can be coupled to controller 300 (employing well-known 
approaches for coupling a reader to a computer) and 
features can be installed mrougn such a reader. 

The above descriptions of the network interface 
unds have concentrated on embod im ents for a custom* 
er -premises unit. It should be realized, however that me 
FIG. 5 and FiG. 6 arrangements. slighUy modified, are 

sc extend&e to network interface units that couple me 
packs; -switched network to elements ofrter man cus- 
tomer-premises telephones answering machines and 
me Wee The network interface unit can couple me pack- 
et-switched network to a PBX to a central office, and 
« even toa wrwle other circuit -switched, network. The dif- 
ferences between the FIG. 5 arrangement tor example, 
and a network ntertace unit tor a central office lie in a) 
me number of pons 100 that are prcanded. and b) me 
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rature cf me controls tr at flow between tne central office 
and the network merface uml. 

For example, a network internee jn* tor a certrAJ 
office nay mc ude ad- goal ntertace • 5 few signalrg tr.e 
central ott»ce. and a plurality of echo carceinc fckxks 
20 out rt woud not nave me co-enctator b ocks or tr e 
synthesiser block The is shown ir PIG 9 

There is. of cojrse also an issue of banowtctn but 
mat ts a me-e engineering issue Thai is. beyond a cs/* 
tatn numeer ot aralog truntcs to tne central office ele- 
ments 30 60. 72. and 40 wil no: be ab.e ts handle me 
corrputatcn load. Thai ts soJved eithe* wtn hig/ter clock 
rates or wrh a number ot me network menace urns 
being effecuvery comb ned mio one. 

Claims - 

1. Aooaraus inducing a first pon adapted lor commu- 
nicating wtn a user and a sccoro pot 'or coupirg 
me apparatus to a telecommunication network 
compos rig 

pacceuzatcn means 

a) lor convenng rlormaiicn signals from re 
frs: poit arrvrg at a first foir%t. to packet sig- 
nals, where a packer nciuoes a header poncn 
and an rnformator pencnand wrere me head- 
er portion ccmonses e*ts mat are devoted to ad- 
dress soecfcaior . ancat least one b=t devoted 
to specifying whether me packet s information 
pen on carncs control or ntormat on signals, 
and 

b) tor convenng packet s^nais arnvtng Irom 
the second pon mto s gnats rav n g sa d first for- 
mat: and 

a connoJler !c en&oJng consunent Two-dvec- 
tional flow of signals through sa d f rst pen and for 
proving feature control signa s tome second pon 

2. The apoaratws of clean 1 wh erect said controller 
provoes rngoack signals tome second pon 

3. The apparatus o? dam 1 further ecmpr stng a mem- 
ory assccated w?m the> oontroiler tor storrg mfor- 
raiion cebverec to Tie apparatus via sac secoro 

pen. 

4. "he apparatus ot cum 3 wne-e n sac mform*-cn 

is audio tn^ormatcr 

5. "he apparatus ot clam 3 whe*e n said nformatcn 
ts program informal lor control rig ooeratcn of 
sad apoaratws. 

6. "he apparatus of cta-m 3 whe'em said memory 
stores destnaticn rtormauon. ana said ccrtroJter 



n response to signals !rom tne first port, accesses 
s*d memory retrieves selected desi nation infor- 
maton Ana aopied me retrieved des:r*ticn mfor- 
maton to me seconc port. 

s 

7. The apparatus ct claim 6 wneretn said controller t ur- 
ther induces means for treating ntormaton re- 
ceived at me second per from a destination stored 
n sad memory oiterentry from the treatment given 
1C 10 *>iormauon received at me second pert from a 
destination net stored r. saic memory 

«. The apoaratuscf claim 7 wherein saitfcbntrciierfur. 
ther mc) ices means for treating rtformalon re- 
15 carved at me second port differently at different 
times. 

9. The apparatus cf etaim 6 wherein said controller fur- 
ther mcluces means for treat rig information re- 
30 served at the second port from one ccstmaton 
storec in said memory differentry from the treatment 
given to rformaton received at the seconc pon 
from another destination stored n said memory. 

25 1 0- Tfce apparatus ot claim 1 wnerert said controller ir- 
eludes means for se***rg information to tne second 
port, directrg me teleccrnrn uneaten network cou- 
plec to me second pon to redirect a stream of data 
that is flowing to me second port to another desti- 

50 nation in me network. 

1 1 . The apparatus of dam 1 wheren said controller in- 
cludes means tor sending information to the second 
port directrg me teiecommuncatien network coo- 
plec to me second pon to reorect future streams of 
nforrratior thai might otherwise oe ol reeled to flow 
to me second pon. to flow hstead to another dastw 
nation tn me network 

1 2. The apparatus ot claim 1 wherein said controller in- 
cludes means for replicating information received 
at me second port and transmitting the replicaied 
fiformatcn back to the second port. 

45 13. The apparatus ot clam 1 wheren sard ccntroeer m- 
ctuoes means for detectrig signals mat represent 

me roentty ot a source, arriving at the second pon 
with rtermaton from me source, and for forwarding 
sac signals to the first port. 

sc 

14. The apparatus of claim 1 wherein me controller nv 
duoes 

means for recognizing that, while me second 
15 pon is senctng a stream ot packets to me first 

port, mere *> another stream ct packets that me 
network wanes to send to me first port, and 
means tor informing sa* first port that said an- 
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otft9' straarr of packets wisnes to b« sent to tre 

h'S. port. 
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